Impaired glial glutamate transport in a mouse tuberous sclerosis epilepsy model.
Excessive astrocytosis in cortical tubers in tuberous sclerosis complex (TSC) suggests that astrocytes may be important for epileptogenesis in TSC. We previously demonstrated that astrocyte-specific Tsc1 gene inactivation in mice (Tsc1 cKO mice) results in progressive epilepsy. Here, we report that glutamate transporter expression and function is impaired in Tsc1 cKO astrocytes. Tsc1 cKO mice exhibit decreased GLT-1 and GLAST protein expression. Electrophysiological assays demonstrate a functional decrease in glutamate transport currents of Tsc1 cKO astrocytes in hippocampal slices and astrocyte cultures. These findings suggest that Tsc1 inactivation in astrocytes causes dysfunctional glutamate homeostasis, leading to seizure development in TSC.